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Abstract. To explain potato stolonization and tuberization we have proposed to look not only 
for the influence of the experimental factors (cultivar, photoperiod, location), but also for the stolons 
and tubers formation period, too. That is why we have done determinations in the dynamics of plants 
growing at 25, 35 and 45 days from the emergence in three different ecological locations.  
 




Potato stolonization and tuberization are developmental key events in potato plant life, 
as they lead to the formation of the harvestable products of the potato crop. The study of 
tubers formation (tuberization) is a very important process, not only due to the complex 
phenomena of their genesis, but also due to the high level of understanding this process 
involved in the potato plant development. Tubers distribution on size fractions in the crops is 
influenced also by tuberization length and by the number of stolons that are forming tubers on 
the plant and it is the key factor of destination, both for consumption and for the seed to be 
commercialized. In the agricultural techniques, it is tried to increase commercial crop that can 
consist in tubers of a certain size and quality, for consumption or in higher number of tubers 
of a certain size, for seed, activity that cannot be done without certain knowledge about the 
period and the rate of the tubers formation. 
 
MATERIALS AND METHODS  
 
Among the biological factors, soil and it’s genetically and phenological characteristics 
represent an essential component of the potato tuberization and also of the elements that 
determines this complex process. From many existing cultivars there were selected four 
characteristics types through their vegetation periods, number of tubers in the nest, average 
mass of a tuber and their cultivation perspectives. From these four cultivars, two of them are 
from the early period (Ostara and Impala) and two of them from the semi-early semi-late 
period (Redsec and Laura), and one of each group is forming few, but large tubers or many 
and medium sized tubers.  
The researches were conducted in three different locations from the ecological point of 
view, in early conditions (tuberization during short days) in the plastic greenhouse from 
Răscruci, Cluj County and in late planting conditions (tuberization during long days) in the 
Experimental Field of USAMV Cluj-Napoca from Jucu Township, Cluj County. For the 
tuberization in long days and lighter conditions, there were planted in the third decade of 
May, on the altitude, in the Experimental Field of USAMV Cluj-Napoca from Gheţari,  Gârda 
township, Alba County (in Apuseni Mountains, on Călineasa plateau, in the area of Gheţari 
village).  
199 
Establish experiments location was done using the method of subdividing plots with 
three factors in three repetitions. Locating the experiments in three different areas we have 
targeted first of all the influence of the photoperiod on tuberization process and its 
interactions with the soil and advancing the vegetation through the germination of the tubers 
for seed and early planting in the plastic greenhouse.  
Tuberization determinations through number and mass of the tubers formed on 
fractions of 5-10 mm, 10-20 mm, 20-30 mm and over 30 mm were quantified at 25, 35 and 45 
days from the emergence, in the aim of better appreciations of the experimental factors and 
their interactions with the environmental conditions. 
In the plastic greenhouse, the irrigation has been done using the method of watering 
through dripping with pipes placed on billons, with a watering rate of 460 m2/ha at the period 
of 7 days. 
The experimental technique used four poly-factorial experiments with two or three 
factors. Calculations were done using the method of variance analysis with three factors, 
using differences significance of Student Test and Duncan Test for the results interpretation. 
There were also made charts using the histograms method, polynomial and regression curves 
between the factors involved in the study.  
 
RESULTS AND DISCUSSION 
 
In the first experimental year, comparative to the following two years, at 25 days from 
the emergence of the potato plants, the real number of stolons is lower in the field 
experiments, probably due to deficit water regime in the soil in the period of this biological 
process. This affirmation confirms itself even after the results interpreted through the variance 
analysis method at Jucu and Gheţari obtaining significant negative differences in the average 
number of stolons in the experimented cultivars during those three years (Tab. 1). 
As an average for all three experimental years, at 25 days from the emergence of the 
plants, in all cultivars in study, there was noticed a different number of stolons with very 
significant differences both for the experiment in the plastic greenhouse and in field. The 
cultivar influences through its characteristics, the number of stolons, the cultivars Impala, 
Redsec and Laura showing very significant differences as an average of all three years and as 
an average of all three locations (Tab. 1). The planting year has also a great influence, 
expressed through very significant differences between the number of stolons, fact that 
justifies itself through technological conditions from the period of stolons formation.  
At 35 days from the emergence of the potato plants (Tab. 2), in the plastic greenhouse, 
in the year 2007, Impala cultivar records distinct significant differences of the number of 
stolons comparative to Ostara cultivar, and at 45 days (table 3) these differences become very 
significant. In the year 2008 in the same location, at 35 days from the emergence and at 45 
days, there are distinct significant differences of the number of stolons/plant in the cases of 
Impala and Redsec cultivars (Tab. 2 and 3). 
In all three periods of time when the determinations were done, regarding the real 
number of stolons, it was noticed that this number is lower in the experimental fields (planting 
in longer days) comparative with the plastic greenhouse experiment (planting in shorter days) 
























Semnif. Test Duncan 
2007 
Răscruci 7,08 Mt. A 13,50 6,42** BCD 7,83 0,75 - A 8,58 1,50 - A 
Jucu 7,83 Mt. A 15,42 7,58*** CDEF 13,42 5,58** BCD 10,08 2,25 - AB 
Gheţari 12,33 Mt. BC 14,75 2,42 - CDE 13,92 1,58 - CD 16,92 4,58* DEFG 
2008 
Răscruci 17,08 Mt. DEFG 25,83 8,75*** LMN 25,25 8,17*** LMN 24,25 7,17*** KLMN 
Jucu 15,58 Mt. CDEF 23,50 7,92*** KLM 26,17 10,58*** LMN 25,17 9,58*** LMN 
Gheţari 18,58 Mt. FGH 22,50 3,92* IJKL 27,25 8,67*** MN 23,92 5,33 KLMN 
2009 
Răscruci 23,08 Mt. JKL 20,83 -2,25 - HIJK 27,58 4,50* N 27,08 4,00* MN 
Jucu 15,67 Mt. CDEF 18,67 3,00 - FGH 19,75 4,08* GHIJ 25,25 9,58*** LMN 
Gheţari 12,92 Mt. BC 15,42 2,50 - CDEF 18,42 5,50** EFGH 19,42 6,50** GHI 
Average 
Răscruci 15,75 Mt. BC 20,06 4,31*** E 20,22 4,47*** E 19,97 4,22*** E 
Jucu 13,03 Mt. A 19,19 6,17*** DE 19,78 6,75*** E 20,17 7,14*** E 
Gheţari 14,61 Mt. AB 17,56 2,94** CD 19,86 5,25*** E 20,08 5,47*** E 
Years  average 
2007 9,08 Mt. A 14,56 5,47*** C 11,72 2,64* B 11,86 2,78* B 
2008 17,08 Mt. CD 23,94 6,86*** EF 26,22 9,14*** F 24,44 7,36*** EF 
2009 17,22 Mt. CD 18,31 1,08- D 21,92 4,69** E 23,92 6,69*** EF 





5% 1% 0,1% 
 
5% 
Cultivar 1,49 2,05 2,79 1,49-1,62 
Cultivar*year 2,59 3,55 4,83 2,59-3,01 
Cultivar*location 1,61 2,14 2,80 1,61-1,88 



























Semnif. Test Duncan 
2007 
Răscruci 14,92 Mt. ABCD 19,25 4,33* CDEFG 10,58 -4,330 A 14,17 -0,75 - AB 
Jucu 11,17 Mt. AB 14,67 3,50 - ABC 12,25 1,08 - AB 15,25 4,08 - ABCDE 
Gheţari 13,94 Mt. AB 12,42 -1,53 - AB 19,92 5,97** EFG 14,91 0,97 - ABCD 
2008 
Răscruci 21,75 Mt. GHI 30,75 9,00*** NO 28,25 6,50** LMN 23,08 1,33    - GHIJK 
Jucu 19,58 Mt. DEFG 26,33 6,75** IJKLMN 25,33 5,75** IJKLM 22,83 3,25 - GHIJK 
Gheţari 21,58 Mt. GHI 26,83 5,25* JKLMN 23,92 2,33 - GHIJKL 21,83 0,25 - GHIJ 
2009 
Răscruci 26,58 Mt. IJKLMN 24,92 -1,67 - HIJKL 27,67 1,08 - KLMN 28,50 1,92 - LMN 
Jucu 22,08 Mt. GHIJ 25,00 2,92 - HIJKLM 29,92 7,83*** MNO 33,83 11,75*** O 
Gheţari 19,17 Mt. CDEFG 15,67 -3,50 - BCDEF 20,25 1,08 - FGH 25,50 6,33** IJKLM 
Media 
Average 
Răscruci 21,08 Mt. C 24,97 3,89** E 22,17 1,08 - CD 21,92 0,83 - CD 
Jucu 17,61 Mt. A 22,00 4,39*** CD 22,50 4,89*** CDE 23,97 6,36*** DE 
Gheţari 18,23 Mt. AB 18,31 0,07 - AB 21,36 3,13* CD 20,75 2,52* BC 
Media ani 
Year  average 
2007 13,34 Mt. A 15,44 2,10 - A 14,25 0,91  - A 14,78 1,43 - A 
2008 20,97 Mt. B 27,97 7,00*** CD 25,83 4,86*** C 22,58 1,61 - B 
2009 22,61 Mt. B 21,86 -0,75 - B 25,94 3,33** C 29,28 6,67*** D 
Media/soi 






5% 1% 0,1% 5% 
Cultivar 1,39 1,90 2,59 1,39-1,50 
Cultivar*year 2,40 3,30 4,49 2,40-2,79 
Cultivar*location 2,43 3,27 4,33 2,44-2,90 


























Semnif. Test Duncan 
2007 
Răscruci 15,42 Mt. BCD 24,33 8,92*** HIJKLM 12,33 -3,08 - AB 17,67 2,25 - CDEF 
Jucu 10,25 Mt. A 16,75 6,50** DEFGHI 20,08 9,83*** DEFGHI 21,58 11,33*** EFGHIJ 
Gheţari 12,08 Mt. AB 10,50 -1,58 - A 13,42 1,33 - ABC 18,00 5,92* CDEF 
2008 
Răscruci 20,33 Mt. DEFGHI 26,92 6,58** KLM 26,83 6,50** KLM 22,33 2,00  - FGHIJK 
Jucu 20,08 Mt. DEFGHI 29,17 9,08*** MN 27,92 7,83** LMN 24,50 4,42   - IJKLM 
Gheţari 19,25 Mt. DEFG 26,83 7,58** KLM 26,08 6,83** JKLM 27,67 8,42*** LMN 
2009 
Răscruci 17,58 Mt. CDEF 17,42 -0,17  - CDEF 16,00 -1,58 - BCD 19,00 1,42  - DEFG 
Jucu 19,92 Mt. DEFGHI 23,25 3,33 - GHIJKL 32,25 12,33*** N 28,92 9,00*** MN 
Gheţari 15,67 Mt. BCD 19,33 3,67 - DEFGH 20,25 4,58 - DEFGHI 20,08 4,42 - DEFGHI 
Average 
Răscruci 17,78 Mt. ABC 22,89 5,11*** EF 18,39 0,61 - BC 19,67 1,89 - CD 
Jucu 16,75 Mt. AB 23,06 6,31*** EF 26,75 10,00*** G 25,00 8,25*** FG 
Gheţari 15,67 Mt. A 18,89 3,22* BC 19,92 4,25** CD 21,92 6,25*** DE 
Year  average 
2007 12,58 Mt. A 17,19 4,61** BC 15,28 2,69 - AB 19,08 6,50*** C 
2008 19,89 Mt. CD 27,64 7,75*** F 26,94 7,06*** F 24,83 4,94** EF 
2009 17,72 Mt. BC 20,00 2,28 - CD 22,83 5,11** DE 22,67 4,94** DE 
Average/cultivar 16,73 Mt A 21,61 4,88*** B 21,69 4,95*** B 22,19 5,46*** B 
 
 
Interactions LSD SD 5% 1% 0,1% 5% 
Cultivar 1,74 2,39 3,25 1,74-1,88 
Cultivar*year 3,01 4,13 5,63 3,01-3,50 
Cultivar*location 2,65 3,58 4,76 2,46-2,92 
Year*location*cultivar 4,59 6,20 8,24 4,25-5,22 
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The numbers of tubers that are formed in the nest are determined by the cultivar, by 
the size of the tubers for seed, by the number of mains stems, by the number of formed 
stolons and also by the pedoclimatic conditions from the tuberization time.  
As an average of the three experimental years, it could be said that superior results are 
obtained in the plastic greenhouse regarding the number of tubers/plant comparative to field 
results, certifying the fact that the potato plant (average results in semi-early and semi-late 
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The stolons and tubers of the potato plant are in a direct relationship and determinant 
for the potato production during the whole potato vegetation period in all cultivars and in all 
maturity categories 
Among the ecological factors that are influencing the number of stolons, the short day 
influences generally the early cultivars such as Ostara and Impala, the semi-late cultivars 
being relatively sensitive to the day length (Redsec) or indifferent (Laura). 
Comparing the experimental locations from the number of tubers/plant point of view 
which actually represents the influence of the tuberization period over this element as an 
average of the three experimental years, early plantations in plastic greenhouse conditions 
certifies that the potato plant is favourable responding to a lower illumination period. 
The number of stolons is forming continuously until 45 days from the emergence, not 
depending on plantation date or location, and the number of connected tubers (formed on 
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